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LONG-TERM GOALS 
 
The long-term goal of this work is to observe, understand, quantify and parameterize upper-ocean 
mixing for use in global ocean modeling. 
 
OBJECTIVES 
 
The objective of our research program is to observe the temporal and spatial evolution of typhoon cold 
wakes, in particular we directly observed the mixing associated with turbulence generated by the 
strong air-sea interaction in a typhoon.  These observations will be used to make quantifiable 
assessments of mixed layer models under the extreme conditions of a typhoon.  We also observed the 
restratification of the cold wake from air-sea fluxes and lateral mixing by sub-mesoscale eddies. 
 
APPROACH 
 
We made these observations from a ship-based survey of the evolution of the typhoon cold wake that 
was undertaken to observe the restratification and collapse of the wake after the passage of a typhoon 
in the Western Pacific Ocean.  The cold wake survey utilized a towed profiling sensor and a tethered 
turbulence package.  Also, we utilized by newly developed Seagliders with microstructure sensors to 
examine the structure of the coldwake. 
 
WORK COMPLETED 
 
The planning of the observational field program was the focus of the work completed until this past 
year, with several meetings of the Impact of Typhoons On the Pacific (ITOP) and Tropical Cyclones 
Study 2010 (TCS2010) investigators haven taken place.  The integration and testing of microstructure 
sensors on the gliders was also completed. This year we completed the observational phase of the 
program.  Daily teleconferences between ITOP and TCS2010 investigators lead to the decision to 
conduct the cold wake survey cruise in Typhoon Fanapi.  All of the observational assets were 
marshaled, and a successful cruise was undertaken to sample the cold wake.  
 



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
30 SEP 2011 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2011 to 00-00-2011  

4. TITLE AND SUBTITLE 
Observing the Evolution of Typhoon Wakes 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Woods Hole Oceanographic Institution,MS 29, Clark 209A,Woods Hole 
,MA,02543-1541 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

3 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



2 
 

RESULTS 
 
The observational field program was completed this fiscal year.  After waiting for a typhoon of 
sufficient size and intensity to form, the decision was made sample Typhoon Fanapi.  The R/V Revelle 
got underway the full science party just 1 day after Fanapi passed over Taiwan.   
 

 
 
 

Figure 1 shows the cruise track of the cold wake cruise overlaid on top of the sea surface 
temperature difference between pre-Fanapi period (September 13-15, 2010) and the post-Fanapi 

period (September 19-21, 2010). 
 
 

 
 

Figure 2 shows the vertical cross-section of the first crossing of the cold wake with temperature in 
the lefthand panel, and salinity on the right.  They show the mixing of the water from below the 

mixed layer upwards by the strong mixing during the typhoon. 
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IMPACT/APPLICATIONS 
 
The technical problem of integrating and testing microstructure sensors on gliders was implemented, 
and the field program offered an excellent opportunity for using these technical developments to study 
an important scientific problem while providing a new measurement capability to the oceanographic 
community.  These novel observations are now being analyzed. 
 
RELATED PROJECTS 
 
Related to this project is my work in understanding and parameterizing mixing in global ocean models, 
such as the Community Earth System Model (http://www.cesm.ucar.edu/ ), and an NSF funded 
Climate Process Team on the same subject (http://www-pord.ucsd.edu/~jen/cpt/ ). 
 


